Degradation of bovine incisor root collagen in an in vitro caries model.
The effects of pH, ionic strength and proteinases on the destruction of bovine incisor root collagen were studied. Experiments were done with powdered and intact root specimens. Completely demineralized root powder was subjected to solutions of varying pH and ionic strength: (a) 0.1 M acetic acid, pH 4.0, (b) 0.1 M acetic acid + 0.15 M KCl, pH 4.0, (c) 0.1 M Hepes, pH 7.0 or to (d) 0.1 M Hepes + 0.15 M KCl, pH 7.0 at 37 degrees C. The surfaces of intact root specimens were exposed to 0.1 M acetic acid, pH 4.0 (which resulted in erosive lesions) or to 0.1 M lactic acid, 0.2 mM methane hydroxy diphosphonate, pH 5.0 (which produced subsurface lesions) at 37 degrees C. After incubation, the extracts were analysed for soluble collagen and the insoluble matrices were treated with trypsin at 15 degrees C to determine the denatured collagen. To estimate sensitivity to non-specific proteinases, demineralized root powder was also treated with trypsin under physiological conditions of temperature, pH and ionic strength. The denaturation and subsequent solubilization of collagen material from the fibrils could be influenced by variations in pH and ionic strength but these effects were small when compared to proteolytic degradation under physiological conditions. This supports the hypothesis that, in root caries, destruction of exposed matrix collagen depends largely on the presence and activity of proteinases.